The delta 12-desaturase from the house cricket, Acheta domesticus (Orthoptera: Gryllidae): characterization and form of the substrate.
A novel delta 12-desaturase from animals, which converts oleic acid (18:1n-9) to linoleic acid (18:2n-6), was characterized in the house cricket, Acheta domesticus. The delta 12-desaturase product, linoleic acid, was determined by silver nitrate thin-layer chromatography, radio-gas-liquid chromatography and radio-high-performance liquid chromatography with the latter being used for routine analyses. Enzyme activity was located in the microsomal fraction of whole insect homogenates. NADPH or NADH was required for activity, with NADPH being the more efficient electron donor. In short incubation times with oleoyl-CoA as substrate, the highest amount of product, linoleic acid, was found as linoleoyl-CoA. With longer incubation periods, most of the linoleic acid was recovered in the polar lipid fraction containing phospholipid. Preincubation of the microsomal preparation in the absence of NADPH, which allowed 90% of the oleoyl moiety to be transacylated into complex lipid, resulted in no detectable desaturation upon addition of NADPH. These data indicate that the oleic acid moiety used as substrate was in the form of a CoA derivative and not in the form of a phospholipid, as it is for the plant delta 12-desaturase. This is the first characterization of a delta 12-desaturase from an animal system and the first report of a delta 12-desaturase that uses oleoyl-CoA as substrate.